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IN THE C3LAIMS ; \ 

1* A Flask EEprom system comprising: 

one or more integrated circuit chips each 
having an array of Flash EEprom cells partitioned into 
a plurality of sectiors, each sector addressable for 
erase such that alLl cells therein are erasable 
simultaneously; \ 

means for selecting a plurality of sectors 
among the one or more \chips for erase operation; and 

means for simultaneously performing the erase 
operation on only the plurality of selected sectors* 

; 2* A: Flash EEprom system as in : c 1 aim J,, 
including \ 

read or write operations on chips which have been 
enabled by a chip seleijt>^ignal , wherein the erase 
operation is performed om chips ywithout regard to the 
chip select signal. I \K^_^y^ 

3. A Flash EEpVom system as in claim 1, 
wherein the erase operation may be performed on the 
plurality of sector selected for erase operation, while 
read,, write or other operations may be performed on any 
other device not selected for erase operation- 

4. The Flash EEpromVsystem according to claim 

1, further comprising: \ 

means for individually removing any one or 
combination of sectors from thte plurality of selected 
sectors, such that said removefl sectors are prevented 
from further erase during the erase operation. 



5. TheXFlash EEprom system according to claim 
1, further comprising: 

means Mr simultaneously deselecting all 

sectors. I 

6. The Flash EEprom system according to claim 
1, wherein the selecting means further comprises: 

individual register associated with each sector 
for holding a statUB to indicate whether the sector is 
selected or not, \ 

• . The Flash EEprom system according to claim 

6 , -wherein -the s iWl taneously erasing , itieans is 
responsive to the stWtus in each of the individual 
registers, such that \ only the selected sectors are 
included in the erasing. 

8. The Flashf EEprom system according to claim 
6 , wherein any one 6r )£<^^^BL^Lar\ of the individual 
registers indicating a sMLected status are individually 
resettable to an un-s«ected status, 

9. The Flash EEprom system according to claim 
6, ;^erein aXl the kndividuaJL registers are 
simultaneously resettable ro a status indicating the 
associated sectors as not selected. 

10. A system for\ correcting errors from 
defective cells within an army of Flash EEprom cells, 
comprising: \ 

substitute cells; \ 

means for substitutimg one or more of the 
defective cells with a comresponding number of 
substitute cells. \ 
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11. A \system for correcting errors from 
defective cells within an array of Flash EEprom cells as 
in claim 10 whereiln the substituting means also applies 
automatically to nWw defective cells as soon as they are 
detected. \ 

12. A s^tem for correcting errors from 
defective cells witliLn an array of Flash EEprom cells as 
in claim 10, said\ array being partitioned into a 
plurality of Flash erasable sectors such that all cells 
within each ^sector are erasable at once, wherein the 
substitutevcells are in the same sectox as the defective 
cells. /\^ / 

.13. A syst^^ fpr correcting errors from 
defective cells witnin an array of Flash ^lEpxom cells as 
in claim 11, further ^Qfzftnbri sing a defect map for storing 
defect pointers which \ link the addresses of the 
defective cells to that df the corresponding substitute 
cells. \ 

14. A system \for correcting ' bad data in 
defective cells within an ^ray of Flash EEprom cells as 
in claim .13, wherein the defect map for. said- defective 
cells are located in the same sector as said defecti've 
cells. \ 
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15. A\ system for correcting errors from 
defective cells Within an array of Flash EEprom cells 
as in claim 10, \said array being partitioned into a 
plurality of Flash erasable sectors such that all cells 
10 within each sector are erasable at once, wherein the 
substitute cells are in the same sector as the defective 
cells when the number of defective cells in the sector 
does not exceed a predetermined number, and the 
substitute cells ardt in a different sector when the 
15 number is exceeded. 



16. A.; system for correcting errors from 
defective ceXls wiiihirtL/M^array of/Flash EEprom cells 
as in claim: 15, whereii/\sa^d se^Jfeor is replaced in its 



entirety by a substitjutl 
exceeded . 



or when said number is 



17. A system fbr correcting errors from 
defective cells within an a^ay of Flash EEprom cells as 
in claim 15 wherein the substituting means also applies 
automatically new defective ^ells as soon as they are 
detected. 



18 . A system for correcting errors from 
defective cells within an array d\f Flash EEprom cells as 
in claim 17, including the us^ of error correction 
codes • 
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19. A system for correcting bad data in 
defective cells within an array of Flash EEprom cells, 

comprising: \ 

substitute cells for storing good data intended 

for the defective dells; 

means for substituting the bad data in one or 
more of the defective cells with the good data in the 
corresponding substitute cells when the defective cells 
are accessed. 

20. A system for correcting bad data in 
defective cells with in\an array of Flash. EEprom cells as 
in clairi 19 > further comprising means for axrtoma-tically 
saving the good data intended to be written -to the 
defective cells to the Corresponding substitute cells, 
thereby perserving the intega;^ty of th^ good data. 



21. A system/ fQr/ correcting bad data in 
defective cells within kn afipray of Flash EEprom cells as 
in claim 20 wherein theVsJiAstituting means also applies 
automatically to new defecti-O^e cells as soon as they axe 
detected . 

22. A Tsystem for correcting l:>ad dat:a in 
defective cells within an array\of Flash EEprom cells as 
in claim 20, said array beiVig partitioned Into a 
plurality of Flash erasable sectjprs such that all cells 
within each sector are erasableX at once, and data is 
stored therein, wherein the substituting means applies 
after the data including the bad data has been accessed. 
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23 . A system for correcting bad data in 
defective cells Within an array of Flash EEprom cells as 
in claim 20, said array being partitioned into a 
plurality of Flash erasable sectors such that all cells 
within each sectlor are erasable at once, wherein the 
substitute cells kre in the same sector as the defective 
cells. \ 

24, A system for correcting bad data in 
defective cells witkin an array of Flash EEprom cells as 
in claim 20, furtheiA comprising a defect map for storing 
defect pointers wndch link the addresses of the 
defective cells to tnat of the corresponding substitute 
cells, \ 

25, A system for correcting bad data in 
defective cells within /d^Ta^trray of Flash EEprom cells as 
in claim 24, wherein ythe defect^ap for said defective 
cells are located in/the\4ame^ector as said defective 
cells. I A 

26. A system for correcting bad data -In 
defective cells within an alrray of Flcish EEprom cells as 
in claim 19, said array \ being partitioned into a 
plurality of Flash erasable teectors such that all cells 
within each sector are erasable at once, wherein the 
substitute cells are in the same sector as the defective 
cells when the number of defective cells in the sector 
does not exceed a predetermined number, and the 
substitute cells are in a different sector when the 
number is exceeded. \ 



27, A system for correcting bad data in 
defective cells Within an array of Flash EEprom cells as 
in claim 26, wherein said sector is replaced in its 
entirety by a substitute sector when said number is 
exceeded. \ 

28. A System for correcting bad data in 
defective cells wiAhin an array of Flash EEprom cells as 
in claim 26, whereim the substituting means also applies 
automatically to newly occurring defective cells* 

2.9 . A, sysxem for correcting bad data In 
defective cells withih an array of Plash EEprom cells as 
in claim 28, including use of error correction codes. 

30. An improved systenl for writing data files 
into a Flash EEprom memory coiwprising: 

a cache mempr>Y\ f or/ temporarily storing data 
files intended for thp nF^ash EEprom memory, said cache 
memory able to undergo dd.gnif icantly more write/eras^ 
cycles than the Flash EEprom memory; 

means responsive to a system write to the Flash 
EEprom memory for writing data files into the cache 
: memory . instead of the Flash EEprom memory ; 

means for identifying each data f ile . in the 
cache memory; \ 

means for determining the time since each data 
file was last written; and \ 

means for first moving data file having the 
longest time since last written from the cache memory to 
the Flash EEprom memory when Additional space for new 
data files is required in ths cache memory, thereby 
substantially reducing the number of actual writes and 
associated stress to the Flash HEprom memory. 
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31. Ttife improved system as in claim 30, 
further comprising! 

a backup i^on-volatile memory for downloading 
the data files in tA^e cache memory thereto; and 

means respoAsive to an impending power loss for 
down loading the data files in the cache memory to the 
backup memory, thereby saving the data files from the 
possibly volatile cache memory. 

32. The . improved system as in clciim 30, 
wherein the backupj memory is part of the Flash EEprom 
memory. / 

33. ^ The impi/o-Jted system as in claim 30, 
wherein the cache memory k has a significantly faster 
access time than that oAl/Ae Plash EEprom memory. 

34. The improvea system as in claim 30, 
including a controller circuit chip for controlling the 
operations of the Flash EEprom memory, wherein the 
improved system is part of the controller circuit chip^ 



35. The ; . improved system as in claim 30, 
including a microprocessor sysdtem and xandom access 
memory, wherein the improved system is implemented by 
software in the microprocessor sysf:em with random access 
memory. 



• 
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36. An Ymproved system for writing data files 
into a Flash EEprbm memory comprising: 

a cache ^emory for temporarily storing data 
files intended for\ the Flash EEprom memory, said cache 
memory able to undergo significantly more write/erase 
cycles than the Fle^h EEprom memory; 

means responsive to a system write to the Flash 
EEprom memory for writing data files into the cache 
memory instead of the Flash EEprom memory; 

a tag memorv for storing the identity of data 
files and the time each data file was last written; cind 
mecins for finrst moving data file having the 
longest time since las-n written from the cache memory to 
the Flash EEprom memory when additional space for new 
data files is requiredV in the cache memory, thereby 
substantially reducing xihQ/^rimnber of actual writes and 
associated stress to thevFlash EEprom memory 



37. The impijov^^d system as in claim 36, 
further comprising: 

a backup non— volatile memory for downloading 
the data files in the cache memory thereto; and 

means responsive to an impending power loss for 
down - ioading . the data files jjn the cache memory to the 
backup memory, thereby savingX the data files from the 
possibly volatile cache memory^ 

38. The improved system as in claim 36, 
wherein the backup memory is pa^t of the Flash EEprom 
memory . 



39. The improved syst^ as in claim 36, 
wherein the cache memory has a s]j.gnif icantly faster 
access time than that of the Flash BtEprom memory. 



40. The\ improved system as in claim 36, 
including a controller circuit chip for controlling the 
operations of the Vlash EEprom memory, wherein the 
improved system is part of the controller circuit chip. 

41. The Improved system as in claim 36, 
including a microprocessor system and random access 
memory, wherein the improved system is implemented by 
software in the microprocessor system with random access 
memory. \ 

42 . An ; iinpr ovkd system for wr i t ing data f il es 
into a Flash EEprom memory comprising: 

a cache memoryV for temporarily storing data 
files intended for the lArash EEprom memory, said cache 
memory able to underoo sV.gnif icantly more write/erase 
cycles than the Flash/ EEpBrom memory; 

means responlsivel\Q_ax^stem write to the Flash 
EEprom memory for writini \a data file either into the 
Flash EEprom memory or Jnistead into the cache memory , 
said responsive means writing to the Flash EEprom when 
the a previous copy of said nata file is not present in 
the cache memory, and writirra to the cache memory when 
a previous copy of said data file is present in the 
cache memory; and \ 

means for first moving data files having the 
longest times since last written from the cache memory 
to the Flash EEprom memory when Additional space for new 
data files is required in the\ cache memory, thereby 
substantially reducing the numbefe- of actual writes and 
associated stress to the Flash EBprom memory- 



43. The \ improved system as in claim 42, 
further comprising: \ 

a backup non-volatile memory for downloading 
the data files in the cache memory thereto; and 

means responsive to an impending power loss for 
down loading the data\ files in the cache memory to the 
backup memory, thereby saving the data files from the 
possibly volatile cache memory. 

44. The improved sys^iem as in claim 42, 
wherein .tiie,. backup m^oyV is pMi: of the Flash EEprom 
memory. I W 

':,.45. system for writing data files 

into a Flash EEprom meftory according to claim 42, 
wherein said responsive means for writing includes a tag 
memory for storing the identity of data files and the 
time each data file was lafet written, and wherein said 
responsive means writing td the Flash EEprom when said 
data file is not tagged in the tag memory, and writing 
to the cache memory when said data file is tagged in the 
tag memory. \ 



46. An improved system for writing data files 
into a Flash EEprom\ memory comprising: 

a cache mebnory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory able to undemo significantly more write/erase 
cycles than the Flasii EEprom memory; 

means responsive to a system write to the Flash 
EEprom memory for writing a data file either into the 
Flash EEprom memory on instead into the cache memory, 
said responsive means writing to the Flash EEprom when 
said data file is last Written after the predetermined 
period of time, and writing to the cache memory when 
said data /file is last written within a predetermined 
period of -time; and \, / 

means for firstAmoving da^k^a files having the 
longest times since la^ written/rrom -the cache memory 
to the Flash EEprom meirfory Whfenr^dditional space for new 
data files is requirdd in/ the cache memory, thereby 
substantially reducing\ther Viumber of actual writes and 
associated stress to the Flash EEprom memory. 

47. The improved! system as in claim 46, 
wherein the cache memory hae a significantly faster 
access jtime than that of the Flash EEprom memory. 

48. The improved system as in claim 46, 
including a controller circuit fchip for controlling the 
operations of the Flash EEprdm memory, wherein the 
improved system is part of the controller circuit chip. 

49. The improved sysTtem as in claim 46, 
including a microprocessor systeV and random access 
memory, wherein the improved systebm is implemented by 
software in the microprocessor system with random access 
memory . \ 



50- An Vlniproved system for writing data files 
into a Flash EEprpm memory comprising: 

a cache memory for temporarily storing data 
files intended for, the Flash EEprom memory, said cache 
memory able to unc^ergo significantly more write/erase 
cycles than the Flash EEprom memory; 

a tag memory for storing the identity of data 
files and the time each data file was last written; 

means responsive to a system write to the Flash 
EEprom memory for wniting a data file either into the 
Flash EEprom memory; pr instead into the cache memory, 
said responsive mean^ writing to the Flash EEprom when 

dent if led. in the tag memory, and 
memory when the data file is 
and 

rst the data f iles havlTig 
written from the cache 
emory when additional space 
equired in the cache memory, 
ducing the number of actual 



the data : file : is; not 
writing to the : each 
identified in the t 

means for 
the longest times 
memory to the Flash 
for new data files 
thereby substantial 
writes and associated stress to the Flash EEprom memory. 



51. The improved system as in claim 50, 
further comprising: 

a baclcup non-vola-ftile. memory for downloading 
the data files in the cache memory thereto; and 

means responsive topn impending power loss for 
down loading the data files in the cache memory to the 
backup memory, thereby saving the data files from the 
possibly volatile cache memorjt. 



52, The improved system as in claim 50, 
wherein the backup memory is p^t of the Flash EEprom 
memory . 
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53. The improved system as in claim 50, 
wherein the cache mimory has a significantly faster 
access time than thatXof the Flash EEprom memory. 



54 . The im 
including a controllea^ 
operations of the 
improved system is p^irt 



[ed system as in claim 50, 
lircuit chip for controlling the 
EEprojp/ memory, wherein the 
tf th^Xcontroller circuit chip. 



55, vThe improved system as in claim 50, 
including microprocessor system and random access 
memory ^ wherein ; the improved system is implemented by 
softwaire In the: microprocessor system with random access 
memory . 
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56. A mQmory card adapted to plug into a 
compiiter system in aWanner to communicate with a system 
bus and a standard power supply, comprising the 
following mounted thereon: 

a plurality of EEprom integrated circuit chips, 
each of said chips including: 

a large number of individually addressable 

storage cells \organized into a plurality of 

sectors, each secto^^ontaining a plurality of 

said storage ce 
a plural it 

any of said sec 

for erasing all cells in 



of spare/storage cells within 



fo signals; on said system bus 
oAe or more designated sectors 
without erasing cells in^uhers of said sectors, 

means responsive to signals on said system bus 
for reading the state of addressed storage cells, 

means responsive to\ signals on said system bus 
for programming addressee^ storage cells to a 
predetermined state, and 

means responsive to in unsuccessful attempt to 
either program or erase a storage cell within one of 
said sectors for substituting tne of said spare storage 
cells therefore while mainta^-hing operation of the 
.remaining cells of sa id sector 



\ 

57. The \ memory card according to claim 56 
which additionally Comprises a cache memory mounted on 
said card, and wher&in said prograiaming means includes 
means for initially programming said cache memory rather 
than said EEprom memory, said reading means includes 
means for initially determining whether the cache memory 
contains data to be Iread, and said programming means 
additionally included means responsive to said cache 
memory becoming full fpr writing its oldest unused block 
of data into said EEpWom memory, thereby to make room 
for new, data. in. said qache memory. 



■ V ' 5a.. !Hie m 
each o f said chips furt 
sectors, and wherei 
substitutes one of 
sectors when a predeftierm' 
of said sector beco 



card as in claim 56, "wherein 
includes a plurality of spare 
said supstituting means also 
3pare>^sectors for one of said 
led number of cells in said one 
ective. 



59. The memory card as in claim 58, including 
means for performing e^ror correction using error 
correction codes. 



60. The memory catd as in claiin 56, incliading 
a controller and an interface connected to the system 
bus, said controller being Adapted to be responsive to 
commands intended for a staVidard magnetic disk drive 
storage system connectable \to the computer system, 
thereby emulating said disk drive system. 



61. The memory card as in claim 56, in which 
various operating voltages are required for various 
operations of the EEprom \chips, including means for 
generating the various operating voltages from the 
standard power supply. 



rat/ing therein the 



62. A storage syste 
memory card of claim 56, comp 





a controller for cohtifiaJJJ^ the operation of 
the EEprom chips ; 

means for generating voltages for the operation 

of* the EEprom chips; ^ 

means for error corjrect ion in the operation of 

the stx>rage system; and ^ 

means for interfacing the storage system to a 
computer system. 





